We demonstrated a rare case of bilateral aldosteronoma accompanied by secondary aldosteronism in a 37-year-old 
Introduction
Edematous disorders including liver cirrhosis with ascites, congestive heart failure and nephrotic syndrome are often associated with secondary aldosteronism, which further exacerbates water and sodium retention (1) (2) (3) . In such a state the renin-angiotensin-aldosterone system is activated, and there is high plasma renin activity and aldosterone concentration. In general, aldosterone-producing adenoma is not accompanied with secondary aldosteronism. However, it is not known whether aldosteronoma might develop from adrenal hyperplasia if secondary aldosteronism persists during an extremely long period.
Generally it is only one tumor in the unilateral adrenal gland that produces aldosterone. However, there is a rare disorder of bilateral adrenal tumors in primary aldosteronism (4-6). The tumor diameter usually ranges from less than 20 mm to about 30 mm. In contrast, the tumor grows primarily in non-functioning adrenal adenoma or metastatic tumors in adrenal gland.
Here o t h a d r e n a l g l a n d s .   F i g u r e 3 . Ma c r o s c o p i c f i n d i n g s o f t h e c u t s u r f a c e o f t h e l e f t  a d r e n a l t u mo r . T h e t u mo r wa s we l l c i r c u ms c r i b e d a n d  e n c a p s u l a t e d . A d a r k -b r o wn p o r t i o n wa s a d mi x e d wi t h i s l e tl i k e a p p e a r a n c e o f g o l d e n y e l l o w p o r t i o n (Fig. 3) . Non-neoplastic adrenal tissue was identified. (Fig. 5A, B, C) . However, 17 α-hydroxylase immunoreactivity, which is essential for cortisol synthesis but not aldosterone synthesis, was absent in the tumor cells (Fig. 5D) .
Pathological findings

Macroscopic findings
There was a relatively well-circumscribed adrenocortical tumor detected in his left adrenal gland. Its size at the cut surface was 40 mm in greatest dimension. The tumor was encapsulated and well circumscribed. The cut surface of the tumor was mostly dark brown, with sporadic foci colored golden yellow
Microscopic findings
The tumor was considered an adrenocortical adenoma according to the criteria of Weiss (7-9). Hyaline degeneration was detected in the center of the lesion, in which cortical parenchymal cells demonstrated histologically pseudoglandular formation (Fig. 4A). The tumor was predominantly composed of clear cortical cells (Fig. 4B). Tumor cells demonstrated immunoreactivity for the cholesterol side-chain cleavage enzyme, 3β-hydroxysteroid dehydrogenase (3β-HSD II) and 21-hydroxylase
The adjacent non-neoplastic adrenal tissues demonstrated a moderate degree of hyperplasia of zona glomerulosa [MBS1] and zona reticularis. 3β-HSD II immunoreactivity
was markedly detected in the hyperplastic glomerulosa cells (Fig. 6 ). These findings are consistent with secondary aldosteronism due to chronic renal failure. (10) F i g u r e 4 . L i g h t mi c r o s c o p i c f i n d i n g . ( A) T h e a d e n o ma s h o we d h y a l i n e d e g e n e r a t i o n i n a ma j o r  p a r t o f t h e c e n t r a l p o r t i o n , a c c o mp a n i e d wi t h s o me c l e a r t u mo r c e l l s . T h e c h a n g e a l l o we d f o r p s e ud o g l a n d u l a r f o r ma t i o n . ( B ) P a r a d o x i c a l h y p e r p l a s i a i n t h e z o n a g l o me r u l o s a i n t h e n o n -n e o p l a s t i c  a d r e n a l t i s s u e . He ma t o x y l i n a n d E o s i n s t a i n i n g . × 4 0 0 . 
Discussion
There was a marked increment in plasma aldosterone concentration concomitant with high plasma renin activity in the patient with end-stage kidney disease on hemodialysis. The pathogenesis is clinically consistent with secondary aldosteronism. The plasma aldosterone levels are typically high in patients with end-stage kidney disease as compared with those with normal renal function, in part because of impaired urinary excretion as well as accumulation of inactive metabolites
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F i g u r e 5 . I mmu n o h i s t o c h e mi c a l f i n d i n g s o f ( A) c h o l e s t e r o l s i d e -c h a i n c l e a v a g e e n z y me , ( B ) 3 β -h y d r o x y s t e r o i d d e h y d r o g e n a s e ( 3 β -HS D I I ) , ( C) 2 1 -h y d r o x y l a s e a n d ( D) 1 7 α -h y d r o x y l a s e i n t h e l e f t a d r e n a l t u mo r .
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and hypokalemia might not be the major issue to deny the aldosterone activity in the subject. Further study will be necessary to elucidate the exact mechanism for the remarkably high level of plasma aldosterone.
He had bilateral adrenal tumors, and the left adrenal tumor was resected. Histological study clearly demonstrated aldosteronoma associated with hyperplasia of non-neoplastic adrenal tissues. In particular, the immunoreactivity of 3β-HSD II was positive in the non-neoplastic tissues, which is in general not detected in primary aldosteronism (11, 12 I mmu n o r e a c t i v i t y o f 3 β -HS D I I i n t h e h y p e r p l a st i c g l o me r u l o s a z o n e o f t h e n o n -n e o p l a s t i c a d r e n a l t i s s u 
